Global suicide rates are steadily increasing, and suicide completions in Asia outnumber those in Western countries. Young females are especially at risk, with higher rates of completion and lack of suicide support because of familial and cultural stigma and constraints. Lack of infrastructure to systematically record suicide deaths and attempts makes studying suicide in low-and middle-income countries challenging. Given the critical public health need for suicide intervention and prevention, research on suicide is crucial. The present study adds to the lack of information regarding suicide in Cambodia by exploring reports of attempted suicide by women from a nationally representative sample of Cambodian women (N = 1813). In a series of logistic regression models, findings indicate that a culturally salient measure of Cambodian syndromes, symptoms of depression, and posttraumatic stress disorder contributed to increased odds of attempting to commit suicide. Implications for policymakers and interventionists within Cambodia and Asian contexts are discussed. Keywords women's health, Cambodia, suicide attempt, mental health, women's health/violence
As global suicide rates have increased over time, the number of suicides that have been completed in Asia now outnumber those reported in Western countries. 1 The World Health Organization (WHO) estimates that suicides completed in LMICs in Southeast Asia account for 39.1% of annual suicide deaths globally. Suicide is stigmatized in Asian cultures and often families do not report if they have had a family member attempt suicide. As such, the suicide rate and levels of suicide ideation and attempts may be higher in many Asian countries than has been previously reported. 1, 4 This study adds to the lack of information regarding suicide factors in Cambodia by exploring reports of attempted suicide by women from a nationally representative sample. One preliminary report demonstrated that 5.5% of Cambodian women compared with 1.7% men had previously attempted suicide, 5 and we focus our article on these especially vulnerable women.
Suicide in Cambodia
Cambodian suicide rates have been difficult to measure because of previously mentioned challenges of stigma and lack of infrastructure supporting consistent reporting. 6 The Cambodian government and the WHO have reported estimated Cambodian suicide rates, but the data they have used to obtain those rates have been from unknown sources. Emerging literature on suicide in Cambodia reports varying rates of suicide. For example, using capture-recapture methodology from two of Cambodia's nationally syndicated newspapers, Harris et al 6 estimated Cambodian suicide rates in 2012 to be 3.8 per 100,000 people, or 565 individuals per year, an estimate higher than what the government reported in 2012. However, according to the WHO, Cambodia has an average suicide rate of 11.9 per 100,000, which is higher than the Western Pacific region's average rate of 10.8 per 100,000 (as of 2015, the WHO classifies Cambodia as a country in the Western Pacific region; in this article, Cambodia is being discussed as a part of Southeast Asia as consistent with available literature thus far). In comparison with neighboring countries, Cambodia has a higher rate than Vietnam, which has 7.4 per 100,000 deaths by suicide, but a lower rate than Thailand, which has a rate of 16.0 per 100,000. 7 In Cambodia, factors that may contribute to increased risk of suicide attempts and completion are still unknown. What limited studies are available focus on special populations, for example, people living with HIV, 8 substance abuse, 9 and university students. 10, 11 Within youth populations, Cambodian high school girls reported a higher number of suicide attempts and boys reported more suicide plans in the past year. 10 Additionally, female youth who reported anxiety and depression had a higher risk of suicide attempt. 10 In one study of Cambodian university students, males reported more suicide expressions than females. Cambodian university students reported more suicide expression if they had a family member or friend who had attempted suicide. 11 While Cambodian males report a higher number of diverse suicide behaviors (ie, plans and expressions) than females, Cambodian females report more suicide attempts than their male counterparts. For example, Cambodian women working as sex workers experienced heightened psychological distress and were more likely to have suicide ideation 8 and 6.6% of Cambodian men who have sex with men have attempted suicide as a result of psychological distress. 9 Many studies conducted have utilized convenience samples. 10, 11 In addition, suicide ideation, attempt, and completion have all been associated with increased mental health symptoms, such as depression, in studies of suicide in Asia, but these findings have not been specific to Cambodia. 2, 10 While these previous studies add valuable insight into suicide in Cambodia, little is known about culturally bound mental health symptoms and other mental health symptoms that may be associated with increased suicide attempts in Cambodia.
Cambodian people have been exposed to high levels of trauma, both during and in years following the Khmer Rouge (KR) regime. As many organizations entered Cambodia to provide psychological care for those who had experienced trauma during the regime and civil war, scholars have explored culturally bound symptoms as potential factors of psychological distress that have been present since the KR regime. [12] [13] [14] Many of these symptoms are not captured by Western assessments of psychological distress. These symptoms include somatic symptoms to psychological distress, such as dizziness and Baksbat (or "broken courage"), which is a Cambodian cultural description when experiencing symptoms similar to depression, anxiety, and posttraumatic stress disorder (PTSD). 12 Additional research conducted across 21 different countries has also demonstrated support for associations between experiences of trauma and suicide behaviors, indicating increased risk for suicide when there has been trauma exposure. 15 As many in Cambodia have been exposed primarily (or secondarily through family members) to extreme trauma of the KR regime and the subsequent civil war, investigating how this trauma may affect suicide rates could lead to improved mental health outcomes across the country. The purpose of this article is to explore culturally bound mental health factors and additional mental health symptoms associated with suicide attempt in Cambodian women. Suicide is a worldwide public health problem that is hard to detect, prevent, and address. Without epidemiological knowledge of country-specific suicide trends, the task of suicide prevention becomes difficult. This article examines mental health factors, including culturally bound mental health symptoms, which can be used to assess for suicide. Additional demographic factors that could be used to identify vulnerable women are further explored.
Research Questions
The present study sought to answer the following research questions: (1) Are culturally bound symptoms of trauma predictors of suicide attempt in Cambodian women? (2) What additional mental health symptoms are predictors of suicide attempt in Cambodian women? (3) Do contextual factors, such as location, education, and age, play a role in suicide attempt in Cambodian women? Culturally bound symptoms of trauma, depression, and anxiety were hypothesized to be positively and significantly associated with suicide attempt. Sociodemographic factors, such as living in rural areas, young age, and lower levels of education, were hypothesized to be significantly and negatively associated with suicide attempts.
Method

Sample
Data for the study were from the Cambodian Mental Health Survey (CMHS) 6 that was completed in Cambodia in 2012. The CMHS was completed by a multidisciplinary team housed at the Royal University of Phnom Penh. As described in Figure 1 , multistage cluster sampling with probability proportion to size (PPS) sampling techniques were utilized, creating a nationally representative sample of each geographic region of Cambodia. Homes selected from this sampling process were visited by trained clinical psychology graduate students, who conducted the structured survey interviews in the home with the first adult available who was at least 21 years of age. If no adult was at home or available for the interview, the next home was selected for the survey. Because of the high illiteracy rate in Cambodia, Khmer-speaking data collectors collected all data through face-to-face research interviews in the local language. Interviews lasted between 40 and 100 minutes, and only 18 interviews were not completed. The study was approved by the Internal Review Board at the University of Georgia (ID#STUDY00002396) and reviewed and approved by the Cambodian Ministry of Health's National Ethic Committee for Health Research. Considering the lack of consistent information available regarding suicide attempt in Cambodia, the CMHS provides a way to examine how suicide attempts are occurring throughout the entire country because of the sampling technique employed. A total of 2,690 Cambodian adults were surveyed; the present study focuses only on Cambodian women (n = 1,813) who completed the survey.
The women were an average of 43.34 years (SD = 14.52), and the majority were 37 years or older (63.8%). Women older than 37 were at least 2 years of age when the KR regime came to power and would have had some memory of the regime. Most women in the sample were married (73.4%), had completed primary school-level education (49.4%), and lived in rural locations throughout Cambodia (66.2%). A majority reported family income of less than $100 per month (47.5%). See Table 1 for complete demographic information as well as demographic information specific to the 100 women who reported attempting suicide.
Measures Cambodian Somatic Symptom and Syndrome Inventory (CSSI).
The CSSI measures culturally salient indicators of trauma in Cambodians. Hinton et al 13, 14 developed the CSSI to identify somatic symptoms and syndromes specific to Cambodians and Cambodian refugees living in the United States. From their work with Cambodian victims, culturally sensitive variables describing mental health distress in Cambodia were developed. The CSSI contains 2 scales: somatic symptoms and cultural syndromes, which can be used distinctively. These scales can also be combined for a total score. The somatic symptoms scale measures culturally salient symptoms in Cambodian trauma victims, while the syndrome scale measures hypervigilance to somatic symptoms as expressed by physiological experiences. Previous studies have demonstrated good internal consistency (α = .84 and .89 for the somatic and syndrome subscales, respectively). 13, 14 The CSSI has demonstrated more salience as a predictor of trauma in Cambodian populations than standardized scales. Items in the somatic symptoms scale include, for example, "In the past month, have you been bothered by dizziness?" Items in the syndrome scale include, for example, "In the last month, have you been bothered by thinking too much?" Responses are scaled on a 4-point Likert-type scale (1 = Not at all, 4 = Extremely). The original CSSI contained 12 items measuring somatic symptoms and 7 additional items measuring syndromes. The present study included 8 of the original somatic items and 5 of the original syndrome items. In the present sample, the internal consistency for these items was good for the CSSI total scale and somatic symptom subscale (α = .89, .86), and was adequate for the syndrome subscale (α = .67). Hopkins Symptom . The HSCL-25, 19 measures symptoms of anxiety and depression. Participants responded to 10 items measuring anxiety, scaled on a 4-point Likerttype scale (1 = Not at all, 4 = Extremely) and rated how often they had experienced each symptom in the past week (ie, "In the past week, how often have you been suddenly scared for no reason?"). Participants also responded to 15 items measuring depression, scaled in the same way. Items from the depression symptoms include, for example, "In the past week, how often have you been feeling low in energy?" In the present sample, the HSCL total (α = .92) and anxiety (α = .87) and depression (α = .87) subscales demonstrated good internal consistency. The HSCL-25 has been translated, back-translated, and validated extensively, demonstrating high internal reliability (α = .86 for HSCL-25 total). 18 Suicide Attempt. Suicide attempt was measured through one dichotomous variable in which participants were asked if they had ever attempted suicide (0 = No, 1 = Yes).
Harvard Trauma Questionnaire-16 (HTQ-16
Contextual Factors. Women's age, marital status, education, and family monthly income were contextual factors included in the model. Marital status was included in later modeling as a dichotomous variable (0 = Not married, 1 = Married); all other demographic variables explored were continuous.
Analyses
While the initial research questions of this study were interested in Cambodian women, a χ 2 difference was first conducted to determine if there were significant differences between males and females in reports of suicide attempt in the entire sample from the CMHS. The test indicated significant differences between men (n = 15) and women (n = 100) in reported suicide attempts (χ 2 [1] = 20.732, P < .001, N = 2,690), with women reporting significantly higher suicide attempts than men. With so few men reporting suicide attempts in the full sample, the remaining analyses and discussion focus only on the sample of women. All further analyses and results reported are for the women (n = 1,813) in the sample. Next, general demographic information and correlations of CSSI subscales, the HTQ-16, and the HSCL-25 were conducted using SPSS 24. 20 An exploratory factor analysis was conducted to determine whether the CSSI somatic symptom and syndrome subscales were functioning similarly for the women in our sample as they have in previous literature. Findings from the exploratory factor analysis supported a 1-factor model rather than a 2-factor model that has been demonstrated in previous literature. Model fit for the 1-factor model was significant (χ 2 [91] = 8733.59, P < .001), with factor loadings in appropriate ranges (.34-.74); however, the lowest factor loading of .34 did load onto a second item when running a confirmatory factor analysis for a 2-factor model. Although a 1-factor model was supported, analyses were conducted with 3 models (Models A to C) using the total CSSI scores, and with 3 additional models (Models D to F) using the distinct somatic and syndrome subscales, as these subscales have been empirically supported in the literature. 13, 14 Next, 6 logistic regression models were run using Mplus 7.1, 21 (see Table 3 ). The logistic regression models were conducted to account for the dichotomous nature of the suicide attempt variable, as binary outcomes violate the assumptions of linear regression models. 22 To answer the first research question, "Are culturally responsive symptoms of trauma predictors of suicide attempt in Cambodian women?" a model using total CSSI scores predicting suicide attempts (Model A) was run. In an additional model (Model B), PTSD symptoms (from the HTQ-16) and symptoms of anxiety and depression (from the HSCL-25) were added to the model. A final model (Model C) with the total CSSI scale, additional mental health variables, and demographic information of education, income, age, and marital status was then added into the model.
A second set of models was run using CSSI somatic and syndrome subscales as separate predictors (Model D). A second model (Model E) was conducted using CSSI subscale scores and measures of standardized mental health symptoms in the HTQ-16 and HSCL-25 as predictors. The final model (Model F) included the CSSI subscales, mental health scales, and demographic information (same as was included in Model C). The Akaike information criterion (AIC) was used to determine the best fitting model; Model F had the best fitting model with the lowest AIC score. 23 To simplify a discussion of the results of all models, all estimates presented in Table 3 are odds ratios.
Multicollinearity was considered across all models in the following ways. First, the variance inflation factor (VIF) was examined for each predictor in Models A to F. In the statistical literature, a VIF over 5 indicates that multicollinearity may be occurring between independent predictors in the model. 24 Across Models A to F, VIFs for predictors in each model ranged from 1.12 to 3.19, indicating appropriate ranges below 5.
A second approach in preventing the impact of multicollinearity is to limit the use of predictors in the model that are highly correlated together. A general guideline to use is to exclude any factors that are correlated at r = .8 to .9 as independent predictors in the model. 24 From the correlations computed for the present study (see Table 2 ), the only factors with correlations that were too high to be included in the model together were the 3 CSSI scales (ie, the total scale, the symptom subscale, and syndrome subscale). As such, Models A to C were computed using only the total CSSI subscale, while Models D to F were computed using the 2 subscales of the CSSI. The somatic and syndrome subscales were significantly and positively correlated (r = .74, P < .01); however, this correlation was not between the recommended cutoff score of .8 to .9. 
Results
Mental health symptoms were positively and significantly associated with each other at the P < .01 level. The somatic symptom subscale of the CSSI was positively and significantly associated with PTSD (r = .53; P = .01), anxiety (r = .72; P = .01), and depression (r = .63; P = .01). Likewise, the syndrome subscale of the CSSI was positively and significantly associated with PTSD (r = .60; P = .01), anxiety (r = .71; P = .01), and depression (r = .66; P = .01). See Table 2 for means and standard deviations of mental health symptoms, and see Table 3 for correlations of mental health symptoms. Additionally, a combined score of positive caseness based on the HSCL cutoff score of 1.75 was computed and has been included in Table 1 .
Results from Model A revealed that for every unit increase in the total CSSI score, the odds of attempting suicide multiplied significantly by 4.11 (P < .001). When additional mental health outcomes as measured by the HTQ-16 and HSCL-25 were added into the model (Model B), the total CSSI score was no longer significant. Instead, symptoms of PTSD (from the HTQ-16) and depression (from the HSCL-25) were the only significant indicators of suicide attempt. For every unit increase in PTSD symptoms, the odds of reporting attempted suicide multiplied by 3.01 (P < .001), and for every unit increase in depressive symptoms, the odds of reporting attempted suicide increased by 2.60 (P < .01). Age was the only significant demographic factor in Model C; women with each one unit decrease in age had a 3% higher odds of reporting attempted suicide (P < .01).
After separating the CSSI into the 2 subscales, findings from Model D indicated that the syndrome subscale (but not somatic) was a significant predictor of multiplied odds of suicide attempt. In Model D, each unit increase in the syndrome subscale multiplied the odds of reported suicide attempt by 4.89 (P < .001); however, odds of reported suicide attempt when somatic symptoms were increased by 1 unit were only multiplied by 2%. Results from Model E indicated that the CSSI syndrome subscale, the HTQ-16, and the HSCL-25 depression subscale all significantly predicted reports of suicide attempt, although the odds for the CSSI syndrome subscale decreased after including the additional measures of mental health symptoms.
Additionally, the somatic subscale was marginally significant in Model E (P < .10). The odds of attempting suicide multiply by 2.26 (P < .05) for every unit increase in the CSSI syndrome subscale. Each 1-unit increase of PTSD symptoms (from the HTQ-16) multiplies the odds of attempting suicide by 2.73 (P < .01). Finally, an increase in depressive symptoms by 1 unit multiplied the odds of attempting suicide by 2.66 (P < .01). When contextual variables of education, income, age, and marital status were included in the model (Model F), age was again the only significant contextual predictor of suicide attempt. The odds ratio of attempting suicide was 0.97 for age, meaning that those younger in age had a 3% higher odds of attempting suicide than older women (P < .001). The odds ratios for CSSI syndrome, PTSD, and depression subscales all had relatively similar odds as the previous model.
Discussion
Findings from the final model (Model F) indicated that the syndrome subscale of the CSSI, as well as symptoms of PTSD, depression, and young age, were all significant factors associated with reports of attempted suicide in Cambodian women. The findings of the present study highlight mental health and contextual factors important to consider locally (in Cambodia) as well as globally when addressing the scarcity of suicide data across most of Asia. More women reporting attempted suicide (eg, n = 100; 5.5%) as compared with men (eg, 15; 1.6%) in the entire sample of men and women from the CMHS 6 is consistent with findings from other studies of suicide in Asian countries. 2, 3 As women reported higher numbers of suicide attempt than men, this article is focused solely on mental health and contextual factors associated with suicide attempts for women. Further explorations of mental health differences in men and women has already been investigated in the present literature 25 ; this study adds to public health literature by considering the factors unique to female suicide attempt in Cambodian women.
There are a few social and economic risk factors that expose Cambodian women to higher rates of suicide attempt, depression, and PTSD. High rates of domestic violence against women in Cambodia make them more vulnerable than men to mental health symptoms including anxiety, depression, and suicide attempts. 26 In addition, fewer psychosocial resources make it difficult for abused women to seek help from their social networks; as a result, suicide may be a means of escaping domestic violence.
An additional consideration is that of social frailty, which has been defined as "those conditions in life that are not explicitly financial but can include exclusion from society, psychosocial vulnerability and powerlessness in affecting change." 27(p1214) Cambodian women are not afforded the same economic advantages as men, such as ownership of property; therefore, they do not have many options compared with men to alleviate their own poverty, 28 and as such, these factors all contribute to their potential of experiencing social frailty. The limited opportunities to get out of poverty may play a role in increased symptoms of adverse mental health.
This study adds to the literature in a few novel ways. First, Cambodia is a post-conflict country that has experienced much trauma during and after the KR regime was in power. The findings from this study add to the literature by examining how culturally relevant somatic symptoms and syndromes play a role, aside from previous trauma experiences and standardized mental health measures, in suicide attempts in Cambodian women. The syndrome subscale of the CSSI measure was a more salient predictor of suicide attempt in the present sample than the somatic subscale. As such, mental health professionals using measures to assess Cambodian populations may be able to use items from the syndrome subscale alongside previously standardized measures to assess for suicide risk.
Second, this study adds to epidemiological knowledge that is important in public health interventions of suicide such as age, gender, and psychological risk factors. Public health suicide observation in Cambodia should focus on young women who show symptoms of depression, anxiety, and PTSD. Consequently, interventions should also prioritize addressing mental health issues such as anxiety, depression, and PTSD as a means to address suicide.
Previous literature has identified depression as an indicator of suicide risk, especially for young Cambodian women. 6 The present study confirms this finding for the Cambodian women who were included in the study. Continued efforts focused on first understanding, then alleviating, depressive symptoms may aid in decreasing suicide attempts in Cambodian women. Additionally, understanding how to identify PTSD in Cambodian women may also play a role in further identifying those who are at risk of attempting suicide.
Limitations
While this study examined previous suicide attempts by women in Cambodia, it is difficult to generalize the findings of suicide attempts from this study with existing data on suicide rates (or completed suicides) from other Asian countries that have collected such data. Asking women about their previous suicide attempts does not account for their current experiences of suicide ideation, which would also be helpful information to collect alongside the mental health symptoms being considered.
Conclusion
Despite these limitations, this study adds to the current literature by examining suicide attempts in a nationally representative sample of Cambodian women. Previous literature has noted a lack of information available regarding suicide attempt in Southeast Asia because of the stigma of suicide and that many LMICs in Asia have not previously collected such information. As suicide rates in Southeast Asian countries continue to rise and women have access to more lethal means of attempting suicide, the time to intervene is the present. That women in this sample had a significantly higher number of reported suicide attempts than men must be addressed when creating programs and policies to improve mental well-being in Cambodia. This study adds to information missing about rates of suicide attempts in Cambodian women by utilizing a nationally representative sample and can be used to advocate for continued development and refinement of culturally responsive mental health measures. By providing culturally responsive assessment and focusing on women's specific context, researchers and practitioners can continue to develop theories of how suicide may play a role in the lives of Cambodian women, and tailor their interventions accordingly.
